The effect of recombinant human interferon (IFN)-gamma(Met-Gln form), having the same amino acid sequence as that of natural human IFN-gamma except for the N-terminal Met residue, on antibody-dependent cellular cytotoxic (ADCC) activity of human peripheral polymorphonuclear leukocytes (PMNs) against anti-chicken red blood cell (CRBC) immunoglobulin G (IgG)coated CRBC was investigated comparatively with those of natural human IFN-alpha and -beta in vitro. IFN-gamma dramatically induced the ADCC activity at all doses tested when examined at a 1/104 dilution rate of the IgG, while no significant induction was observed with IFN-alpha or -beta. The Fc receptor (FcR) analysis by flow cytometry using fluorescein isothiocyanate-labelled (FITC)anti-CRBC IgG revealed that IFN-gamma but not IFN-alpha or -beta remarkably increased the number of PMNs bearing FcR. By applying an in vitro measurement system for activated oxygen species using luminol solution, it was demonstrated that activated oxygen species were actually released from PMNs in the ADCC reaction. Further, inhibition experiments using three oxygen scavengers (superoxide dismutase, catalase and dimethyl sulfoxide) demonstrated the involvement of superoxide anion and hydroxy radical as cytolytic mediators in the PMN-ADCC activity induced by IFN-gamma.
Introduction
It is well known that polymorphonuclear leukocytes (PMNs) in human peripheral blood have Fc receptors (FcRs) on their surface and have antibody-dependent cellular cytotoxic (ADCC) activity against target cell sensitized with specific antibody.1) Many reports have described the interferon (IFN)-induced augmentation of various immunomodulating activities, including ADCC activities of human peripheral lymphocytes and monoeytes.2) However, there are few reports dealing with the effects of IFNs on ADCC activity of PMNs.3) Hokland 
Results
Effects of Anti-CRBC IgG and E/T Ratio on ADCC Activity Figure 1 A shows the effects of anti-CRBC IgG on the ADCC activity of PMNs treated with IFN-gamma and control solution. PMNs treated with control solution had a weak ADCC activity at the 1/103 and 1/102 dilution rates of the IgG but no ADCC activity was found at the 1/105 and 1/104 dilution rates. On the other hand, PMNs treated with IFNgamma had strong ADCC activities at all dilution rates except the higher one, at which a very weak ADCC activity was noted. Figure 1B shows the effects of E/T ratio on the ADCC activity of PMNs treated with IFN-gamma and control solution at the 1/104 dilution rate. ADCC activities of PMNs treated with IFN-gamma were increased in proportion to the increase of E/T ratio, but not with control solution.
Comparison of ADCC-Augmenting Abilities among IFNs Figure 2 shows the dose-dependent effects of IFN-gamma on the ADCC activity of PMNs compared with those of IFN-alpha and -beta. Both IFN-gamma and -beta but not IFN-alpha induced an ADCC activity, and the induction by IFN-gamma was more marked than that by IFN-beta regardless of the IFN dose. In particular, at 10 unit/ml, the ADCC 
Effects of IFNs on FcR Expression in PMNs

Fig. 3. Effects of IFNs on FcR Expression in PMNs
A, fresh control; B, overnight control; C, IFN-alpha; D, IFN-beta; E, IFN-gamma. These data were obtained from a single donor. Similar results were also obtained from two other donors (data not shown).
FcR was significantly increased by treatment with IFN-gamma but not IFN-alpha or -beta when compared with fresh and overnight controls, as shown in Fig. 4 . The overnight incubation in control solution had no effect on the percentage of PMNs bearing FcR in total PMNs (Fig. 4) .
Effects of IFNs on Activated Oxygen Production in the ADCC Reaction
The effects of IFNs on the production of activated oxygen species for 15 min after the initiation of the ADCC reaction are shown in Fig. 5 . IFN-gamma significantly augmented the production more effectively than IFN-beta and -alpha. The significant augmentation induced by IFN-gamma persisted for 30 min (data not shown). Figure 6 shows the effects of three oxygen scavengers, i.e. SOD, catalase and DMSO, on the ADCC augmentation induced by IFN-gamma at a 1/10000 dilution rate of anti-CRBC IgG. The figure indicates significant inhibitory effects of SOD and DMSO on the augmentation, while catalase had no effect. DMSO but not SOD or catalase inhibited the ADCC 
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